Thyrotropin-releasing hormone and cyclic AMP activate distinctive pathways of protein phosphorylation in GH pituitary cells.
The studies reported here were undertaken to clarify the cellular mechanism of the hypothalamic tripeptide, thyrotropin-releasing hormone (TRH), in clonal, hormone-responsive GH pituitary cells and to assess the possibility of a role for cyclic AMP as a mediator of TRH action. We investigated patterns of protein phosphorylation by sodium dodecyl sulfate-polyacrylamide gel electrophoresis and autoradiography of high speed supernatant and pellet fractions from untreated and treated GH cells. Brief treatment of cells with agents which elevate or mimic cellular cyclic AMP (8-bromo cyclic AMP, dibutyryl cyclic AMP, vasoactive intestinal polypeptide or cholera toxin) stimulated the phosphorylation of five supernatant peptides (41, 45, 47, 72, and 82 kilodaltons) and one pellet peptide (135 kilodaltons) and decreased the phosphorylation of one supernatant peptide (55 kilodaltons). In contrast, TRH promoted the phosphorylation of four different supernatant peptides (two 59, 65, and 80 kilodaltons). In addition, TRH also stimulated the phosphorylation of cyclic AMP-responsive 41-, 45-, and 82-kilodalton supernatant peptides and 135-kilodalton pellet protein and decreased the phosphorylation of 55-kilodalton supernatant peptide. Altered labeling of 47- and 72-kilodalton supernatant peptides, however, was not observed with TRH. Time course studies, as well as the overlapping biological action of TRH and vasoactive intestinal polypeptide, lead us to conclude that these peptide hormones utilize distinct, parallel pathways which converge at some late step. Furthermore, the results indicate that effects of TRH are mediated by a cyclic AMP-independent pathway.